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Abstract  5 
Objective: A quantitative analysis of expenditure on all fresh foods, fruit & vegetables (F&V) 6 
and fish, across urban and rural households in Scotland. Fresh foods were chosen since, in 7 
general, they are perceived to contribute more to health than processed foods.  8 
Design: Descriptive analysis of purchase data of all foods brought into the home during 2012 9 
from the Kantar Worldpanel database. Purchase data were restricted to fresh, unprocessed 10 
and raw foods, or ‘fresh to frozen’ foods where freezing was part of harvesting. Total 11 
household purchases were adjusted for household size and composition. 12 
Setting. Scotland. 13 
Subjects. 2576 households.  14 
Results. Rural households reported the highest expenditure per person on fresh foods and 15 
F&V, but also bought the most (kg) of these items. There was a linear trend of average 16 
prices paid with urban/rural location (p<0.001), with average prices paid by large urban and 17 
remote rural households for fresh food (£2.14/kg and £2.04/kg), F&V (£1.64/kg and 18 
£1.60/kg) and fish purchases (£10.07/kg and £10.20/kg), although differences were 19 
quantitatively small.  20 
Conclusion. Contrary to previous studies, purchase data show that access to, and average 21 
prices of fresh foods generally, and F&V and fish specifically, are broadly similar between 22 
urban and rural areas. Therefore, the higher expenditure on these foods in rural versus 23 
urban areas is probably due to factors other than pricing and availability.  24 
 25 
 26 
Key words: purchasing behaviour, rural-urban, fresh foods, shopping  27 
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Introduction 28 
A recent report concluded that households in remote rural Scotland require higher incomes 29 
to attain the same minimum acceptable living standard as those living elsewhere in the UK 30 
(1). This was, in part, due to the higher cost of certain types of products and services 31 
including food. In support of this, Dawson et al. (2) reported that the average price of a basket 32 
of 35 ‘healthy’ products including fruits, vegetables, low-fat dairy products and high 33 
carbohydrate and protein items across Scotland was highest in rural compared to urban 34 
areas. Higher purchase costs are often reported as a perceived barrier to adopting healthier 35 
diets (3). Healthier diets do tend to be more expensive than less healthy diets (4), partly 36 
because fresh fruits and vegetables, which comprise a large component of a healthy diet, 37 
are expensive compared to energy dense, highly processed foods (5).  38 
 39 
In addition, availability of healthy foods may be fundamental to adopting healthier diets by 40 
consumer groups. The term ‘food-deserts’ refers to areas of the country where consumers 41 
have limited access to healthier food choices (6). Although their existence in the UK has been 42 
disputed, spatial variations in access to healthy foods in terms of availability of products as 43 
well as price do exist (2). This appears to be especially true for rural areas, where absence of 44 
retail provision can create significant difficulties for consumers to access healthy food. In 45 
rural areas, the distance that householders have to travel for food retail shopping is greater 46 
than in urban areas (7), and therefore, most rural households use their closest major 47 
supermarket to shop once a week or once a month, whereas local convenience stores and 48 
small shops are often considered as a source of secondary shopping (8). However, access to 49 
supermarkets does generally improve the availability of healthy food, in addition to lowering 50 
prices (6,9). 51 
 52 
Fresh foods are defined as those that have not undergone any processing and are therefore 53 
in their raw state. Assessing access to, and average prices of fresh food is important 54 
considering that this is perceived as a healthier option compared to processed or preserved 55 
food for a number of reasons. These include lower salt levels and potentially higher nutrient 56 
levels. Indeed, processed red meats may contain up to four times more salt than fresh meats 57 
(10), perhaps explaining why fresh meat consumption has a low correlation with incidence of 58 
cardiovascular disease (CVD), whereas consumption of processed meat is positively linked 59 
to CVD (11). In addition, consumption of fresh and frozen fruit and vegetables is linked to 60 
reduced risk of mortality,  CVD (12) and cancers of the pharynx, lung, mouth, stomach and 61 
oesophagus (13). Also, consumption of fish products and the marine fatty acids 62 
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) is associated with a lower 63 
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risk of CVD (14).  64 
  65 
In this study, therefore, we have examined whether there are differences in expenditure on 66 
fresh food products generally, or on fruits and vegetables and fish specifically, between 67 
urban and rural areas of Scotland. Note that, in defining fresh foods, some ‘fresh to frozen’ 68 
foods were also included where freezing was considered an essential part of harvesting and 69 
where the nutritional quality of these foods is considered similar to the unfrozen equivalent. 70 
Furthermore, we investigated whether purchasing behaviour differed according to outlet type 71 
or differences in household income or other socioeconomic factors across regions.  72 
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Methods 73 
Data from Kantar Worldpanel (KWP; www.kantarworldpanel.com/en) were used for this 74 
investigation. The KWP includes around 3000 households in Scotland, who report food and 75 
drink purchases brought into the home. Purchases that were reported between the 26th 76 
December 2011 and the 23rd December 2012 (364 days) were included in the analyses. 77 
Information recorded on products included barcode data, purchaser (household) code, store 78 
and product price. Data on non-barcoded items such as fresh foods were collected using 79 
barcoded show cards (photographs) and questions. Data were not included for foods 80 
consumed outside the home (such as dining out), home grown food and food items received 81 
as gifts. UK census data and the Broadcasters’ Audience Research Panel Establishment 82 
Survey were used to define and predict demographic targets and to monitor the national 83 
representativeness of KWP. Compliance with scanning was encouraged by frequent postal, 84 
e-mail, or telephone reminders. 85 
 86 
For each household, data on household composition, income band (sum of family income 87 
before tax), urban-rural classification (UR6) and the degree of the area’s deprivation using 88 
the Scottish Index of Multiple Deprivation (SIMD) were available, with the latter two based on 89 
the households’ post code. This investigation focused on entries from all Scottish 90 
households of the KWP for which an urban-rural classification was available (2576 91 
households and 6733 people (adults plus children). Only purchases of fresh food items, 92 
which included fresh fruits, vegetables (including pre-packed salads), eggs, meats and fish 93 
and excluded any items that were processed, tinned, bottled, smoked, salted, breaded or 94 
cooked, were selected. Some “fresh to frozen” items were included if freezing was an 95 
essential part of harvesting, as were some fish and vegetable products. These included, for 96 
example, frozen prawns and fish fillets, and frozen vegetables such as peas, sweetcorn and 97 
carrots. The dataset of fresh food products purchased had a total of 577,382 entries. Within 98 
this dataset, 476,712 entries (83%) related to purchases of fruits and vegetables, and 17,065 99 
entries (3%) related to purchases of fresh fish products. 100 
Household composition within KWP varies by the number of people and their ages, therefore 101 
the amount of food needed to be bought each week will also vary. To account for this, 102 
expenditure, amount and number of packs of fresh produce were scaled by the estimated 103 
energy requirements of the household members to give equivalized values. These were 104 
estimated from the sex and age of each individual, and linked to the Dietary Reference 105 
Values for Energy (15). The total estimated energy requirement for each household was 106 
calculated from the sum of the individual values per household, and divided by 10.45MJ 107 
(2500kcal) to give an adult equivalent value. 108 
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 109 
Household location was assessed using the Scottish Government’s Urban Rural 6-Fold 110 
Classification (UR6 1-6) (Table 1). 95% of Scottish geographical areas are defined as rural, 111 
housing almost 19% (13.1% accessible rural, 5.6% remote rural) of the population. Based on 112 
this, Scotland is classified as a mostly rural country. Household income was coded into 113 
categories, with £0-£9,999 (as Band 1), £10,000-£19,999 (Band 2), £20,000-£29,999 (Band 114 
3), £30,000-£39,999 (Band 4), £40,000-£49,999 (Band 5), £50,000-£59,999 (Band 6), 115 
£60,000-£69,999 (Band 7), and £70,000+pa (Band 8). The SIMD combines 27 indicators 116 
across 7 domains (income, employment, health, education, skills and training, housing, 117 
geographic access and crime). The overall index is a weighted sum of the seven domain 118 
scores. The domain weightings used in SIMD 2012, expressed as a % of the overall weight 119 
are: current income (28%), employment (28%), health (14%), education (14%), geographic 120 
access (9%), crime (5%) and housing (2%). It collects data from 6,505 small areas (data 121 
zones) that cover Scotland and classifies them as most deprived (ranked 1) to least deprived 122 
(ranked 6505). In this study, households were grouped based on their home postcode into 123 
deciles of deprivation with those least deprived ranked 10. Life stage included households 124 
with no children (1), family with children aged 0-4 years (2), family with children aged 5-9 125 
years (3), family with children aged 10+ years (4), family with older dependents (5), 126 
households where all children had recently left (6) and retired people (7). 127 
 128 
Statistical analyses were conducted using SPSS Version 23 (SPSS/IBM Corp, Armonk, New 129 
York, NY). ANOVA was used to test for differences in demographic characteristics, 130 
expenditure and amounts of foods purchased by urban/rural area classification. Kruskal-131 
Wallis tests were used to compare the distribution of life stage, and income band, across 132 
UR6 groupings. Simple linear regression was used to test for associations between 133 
expenditure, amounts of foods, and number of packs purchased as outcome variables, with 134 
urban/rural classification as the predictor variable. Microsoft Excel (2010) pivot tables were 135 
used for descriptive data analysis. In the calculations, the total number of individuals in a 136 
household was defined as the number of adults (age 18 or above) plus the number of 137 
children (age 17 or below). Seasons were classified as winter (26th December 2011 – 25th 138 
March 2012), spring (26th March 2012 – 24th June 2012), summer (25th June 2012 –23rd 139 
September 2012) and autumn (24th September 2012 – 23rd December 2012). Shopping 140 
venues were classified into major supermarket brands (ASDA, Co-op, Morrisons, Mark and 141 
Spencer, Sainsbury’s, Tesco and Waitrose), internet major supermarket brands, discount 142 
supermarkets (Aldi, Costco, Lidl and Iceland), corner shops and other local shops (Best 143 
One, Budgens, Costcutter, FarmFoods, Londis, Mace, Nisa Today, newsagents, off-licence 144 
shops, butcher, bakery, fish monger, One stop, Premier Stores, Tesco metro, Sainsbury’s 145 
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local, Market stalls and Spar) and other shops (all stores that sell non-food as a main 146 
product).  147 
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Results 148 
Most of the reporting households (69%) were located in urban areas (UR6 1 and UR6 2), 149 
whilst 13% of households were in small towns (UR6 3 and UR6 4) and 18% in rural areas 150 
(UR6 5 and UR6 6) (Table 2). 10% of reporting households were in remote areas and had to 151 
drive for 30 minutes or more to a settlement of >10,000 people. UR6 1 (large urban) had the 152 
lowest number of people per household, and the lowest number of children per household, 153 
whereas UR6 4 (remote small towns) had the highest number of people and children per 154 
household. The distribution of life stage was not significantly different across UR6 groups 155 
(p=0.169), or between urban and rural households (p=0.081). There was a higher proportion 156 
of households with lower income bands in rural than more urban areas (p=0.003). On 157 
average, households in UR6 3 (accessible small towns) and UR6 5 (accessible rural areas) 158 
lived in less deprived areas, whereas households in UR6 1 (large urban) lived in more 159 
deprived areas (Table 2).  160 
 161 
Across the urban-rural categories from UR6 1 through to UR6 6, there was a significant 162 
linear increase in both weekly expenditure (in £) and in amounts (in kg) of total fresh foods 163 
and fruit & vegetables bought per adult equivalent (Table 3). Consequently, rural households 164 
(UR6 5 or UR6 6) recorded the highest expenditure, and bought the most amounts, of these 165 
products. Overall, expenditure on vegetables was approximately 20% higher than that spent 166 
on fruits. Household expenditure on, and amount bought of fish was more variable and did 167 
not differ greatly between UR6 categories. This variability probably originates from the fact 168 
that not all households purchased fish products – only 68%, 66%, 68%, 65%, 73% and 74% 169 
of households reported any fish purchases throughout the year in UR6 1 to UR6 6, 170 
respectively. Across UR6 categories, expenditure was highest on oily fish, but in general, 171 
greater amounts of white fish were purchased, especially in rural households (Table 3).  172 
Mean per adult equivalent weekly expenditure on fresh foods, fruits and vegetables, and fish 173 
differed across the seasons (p=0.003, p<0.001 and p=0.011 respectively), but there was no 174 
significant interaction between season and UR6 (Figure 1). A similar pattern was also seen 175 
for the amounts of fresh foods, fruits and vegetables, and fish bought (p=0.136, p=0.005 and 176 
p=0.009 respectively, Figure 2). For the amount of fish bought there was a significant 177 
interaction between season and UR6 (p=0.036). 178 
Expenditure per kg and per item were both significantly different (p < 0.001) across UR6 179 
categories, and there were significant linear trends for decreasing expenditure per kg and 180 
increasing expenditure per item from large urban to remote rural areas (p < 0.001). The 181 
differences were, however, quantitatively small (Table 4). 182 
 183 
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The majority of fresh food, fruits & vegetables and fish purchases were carried out in major 184 
supermarkets, even by households in remote rural locations (Table 5). Only the proportions 185 
of expenditure through on-line shopping on fresh foods, and fruits and vegetables differed 186 
significantly by location, with the proportion of expenditure increasing linearly from large 187 
urban to remote rural areas (p < 0.001 for both). On-line expenditure was quantitatively small 188 
even by remote rural households.   189 
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Discussion 190 
 191 
The main finding of the current study was that households in rural areas (UR6 5 and UR6 6) 192 
reported the highest expenditure on fresh foods and on fruits & vegetables, compared to 193 
other regions. Purchasing patterns of fish were more variable mainly due to smaller sample 194 
sizes, as a consequence of only a subset of consumers buying fish and therefore, no clear 195 
differences in fish purchasing patterns between urban and rural areas were found. Overall, 196 
these findings are in agreement with those reported by Wrieden et al. (16), who found a 197 
higher mean consumption of fresh fruit and vegetables, oily and white fish, and fresh 198 
potatoes in subjects living in remote small towns/rural/very remote rural areas compared with 199 
more urban areas, based on expenditure and food survey data. Similarly, Levin et al. (17) 200 
showed that young people from rural areas reported the highest weekly intake of fruit and 201 
vegetables across Scotland.  202 
 203 
Although we found that expenditure on all fresh foods, and on fruits & vegetables, in rural 204 
areas (UR6 5 and UR6 6) was higher compared with urban areas (UR6 1-4), this appeared 205 
to be a result of purchasing more of these food items, rather than paying more per item. 206 
Average prices per pack or average prices per kg across fresh food, fruits & vegetables and 207 
fish purchases were quantitatively similar, although differences were statistically significant, 208 
across all UR6 categories with decreasing cost per kg in more rural areas (Table 4). This 209 
disagrees with findings in some previous studies. Indeed, Dawson et al (2) found that the cost 210 
of a basket of healthy products including fruit and vegetables and fish was highest in rural 211 
versus urban locations, with costs of £46.68 and £43.60 in affluent rural and affluent urban, 212 
and £52.75 and £43.87 in deprived rural and deprived urban areas respectively (late 213 
2005/early 2006 prices). The discrepancy may be explained by different foods being bought 214 
by urban and rural households in the current study, which did not include a direct like-for-like 215 
price comparison.  Additionally, Hirsh et al (1) recently reported that food prices were about 216 
10% higher in supermarkets in remote rural Scotland and considerably more than this in 217 
local stores, although this was in comparison to prices for a rural English town. This latter 218 
study also reported that remote rural households mixed supermarket shopping with local top-219 
ups, spending 10-20% more on a food basket compared with urban British households, 220 
whilst in the most remote island communities, reliance only on local stores could add over 221 
50% to the total food budget (1). The difference between the current study and some of the 222 
older studies may be explained by the fact that most rural households now have easier 223 
access to large supermarkets, either directly or through internet shopping as supported by 224 
the current findings that similar levels of relative spend on fresh food items were reported in 225 
rural and urban locations. The growth of online retailing has had a profound effect on island 226 
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residents in improving access to goods (18), and presumably also had a similar effect on 227 
remote rural mainland households. Indeed, 99% of both rural and urban households in this 228 
study reported at least some expenditure in major supermarket outlets, and the percentage 229 
of shopping carried out through the internet was 2-3 times higher in rural versus urban areas 230 
(Table 5). We did find, however, that rural households reported a higher amount of 231 
purchases from local shops compared with urban households, but this did not result in major 232 
differences in the average price per kg of fresh food bought across UR6 categories. Both the 233 
retail market and food marketing has changed significantly over the last 10 years, with an 234 
increasing number of larger supermarkets opening in various locations including out-of-town, 235 
making them readily available to the population, a phenomena also reported by Clarke and 236 
Banga (19). This generally leads to greater price competition with lower prices, wider choices, 237 
and better quality across retail outlets (6,9). Therefore, the current findings provide evidence 238 
that differences in spatial access to healthy food, at least those concerning fresh food 239 
purchases, may have become less prevalent throughout Scotland. 240 
We considered expenditure based on season, as availability and price may vary over a year. 241 
Indeed, many different fruits and vegetables are harvested at different times of the year (20), 242 
but modern storage and transport systems now allow an almost continuous flow of produce 243 
throughout the year, at least for products such as apples, onions and lettuce (21). Other 244 
items, such as berries, are more readily available and cheaper in season (22). Slightly higher 245 
expenditure on all fresh foods, and fruits and vegetables was evident in summer, across all 246 
UR6 categories, and a similar difference was also seen in greater amounts of these foods 247 
being bought during summer. 248 
Our data do not explain why, in general, households in rural communities buy more fresh 249 
foods compared with those in urban communities. Households in urban areas tend to eat out 250 
(e.g. in restaurants or take-away food) more than do rural households (23), which is not 251 
captured in the data used in the current analyses. Therefore, rural households may be more 252 
likely to report higher amounts of food and drink brought into the home than urban 253 
households, even if total consumption is similar. Furthermore, a study from Sayer (24) 254 
indicated that an older population in rural areas has a higher consumption of fresh products 255 
as well as having more time for cooking, which may contribute towards a higher household 256 
expenditure for fresh foods. However, in the current study, the distribution of household life 257 
stage was not greatly different in rural versus the other UR6 categories. There may be 258 
differences between urban and rural households in the contribution of home grown fresh 259 
food to the diet, although in the UK, in 2012, this together with all other sources of free food 260 
(such as gifts) only averaged 2.7% of all fresh fruit and vegetables entering the home. Free 261 
eggs contributed 5.0% of the total amount of eggs (23). 262 
 263 
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There was a higher proportion of households with lower income bands in rural than more 264 
urban areas, yet expenditure on fresh foods, and fruit and vegetables was higher per person 265 
in rural areas. This is in contrast to the observation of Pateman (25) that high income 266 
households residing in rural Britain spent the most on fresh healthy foods, and other studies 267 
reporting a positive correlation between higher socioeconomic background and highest 268 
expenditure on fresh foods (26). However, comparisons between studies should be based on 269 
the use of equivalized income values (i.e. household incomes that are adjusted for 270 
household size and composition) rather than income bands as used by KWP. Indeed, a 271 
higher household income band recorded by KWP does not necessarily mean more money 272 
being available per person for buying food. Multiple studies have investigated how 273 
deprivation shapes accessibility, availability and affordability of fruit and vegetables (27,28,29,30). 274 
Cummins and colleagues (31) pioneered research into deprivation and food accessibility in 275 
Scotland and since then a growing body of literature has supported the correlation between 276 
deprivation and food accessibility (32,33), although some other studies have found the 277 
opposite trend, i.e. greater healthy food availability in more deprived areas (34,28). The most 278 
recent estimation of food intake from food purchase data in Scotland (2010-2012) (35) shows 279 
a clear gradient in fruit and vegetable consumption by SIMD quintile - in the most deprived 280 
quintile, mean daily consumption was 205g/day compared with 311g/day in the least 281 
deprived quintile across 2010 to 2012. Consumption of oil rich fish was also highest in the 282 
least deprived quintile with mean weekly consumption of 39.2g/week compared to 283 
19.0g/week in the most deprived. However, this difference was due to fewer consumers of 284 
oil rich fish in the most deprived quintile, rather than lower intakes by consumers (35). Our 285 
data indicate that the majority of consumers have access to fresh foods generally, and to 286 
fruits and vegetables and fish specifically. Therefore, lower purchasing levels may be 287 
determined more by food choice,  (including differences in the amount of food eaten outside 288 
the home), and affordability as lower income households spend a greater proportion of their 289 
income on food than do more affluent households, than by availability and differences in 290 
price faced by consumers. 291 
 292 
Limitations 293 
The present study is subject to a number of limitations. The KWP panel may differ to some 294 
extent from the general population as they report lower household incomes, are more likely 295 
to be middle aged and have a greater proportion of multiple-adult households compared to 296 
households participating in the Living Costs and Food Survey (36). Also, there is evidence 297 
that not all food purchases that are brought into the home are recorded by panel members, 298 
with fruit and fish of the food groups appearing to be particularly affected, when compared to 299 
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reporting in the Living Costs and Food Survey (36). Therefore, the amounts of produce 300 
reported are likely to be underestimates across the UR6 categories.  301 
 302 
Conclusions 303 
In conclusion, this study showed that access to, and average price of, fresh foods in general, 304 
and fruits, vegetables and fish in particular, are broadly similar between household living in 305 
urban and rural areas. It was found that households in rural areas (UR6 5 and UR6 6) spent 306 
the most, and bought the most amounts of fresh food products, amongst which are fruits & 307 
vegetables and fish. Intervention policies to increase consumption of fresh foods should 308 
therefore be mostly targeted at large urban areas and accessible small towns where the 309 
lowest purchases on fresh food products (UR6 1 and UR6 3) occur.  310 
Page 12 of 25
Cambridge University Press
Public Health Nutrition
For Peer Review
13 
 
 References  311 
 312 
1.  Hirsch D, Byran A, Davis A et al. (2013) A minimum income standard for remote and 313 
rural Scotland.  314 
2.  Dawson J, Marshall D, Taylor M et al. (2008) Accessing healthy food: availability and 315 
price of a healthy food basket in Scotland. Journal of Marketing Management 24, 893-316 
913. 317 
3.  Drewnowski A & Darmon N (2005) Food choices and diet costs: an economic analysis. 318 
J.Nutr. 135, 900-904. 319 
4.  Rao M, Afshin A, Singh G et al. (2013) Do healthier foods and diet patterns cost more 320 
than less healthy options? A systematic review and meta-analysis. BMJ Open. 3, 321 
e004277- 322 
5.  Maillot M, Darmon N, Vieux F et al. (2007) Low energy density and high nutritional 323 
quality are each associated with higher diet costs in French adults. Am.J.Clin.Nutr. 86, 324 
690-696. 325 
6.  Cummins S, Findlay A, Higgins C et al. (2008) Reducing inequalities in health and diet: 326 
findings from a study on the impact of a food retail environment. Environment and 327 
Planning 40, 402-422. 328 
7.  McEachern MG & Warnaby G (2005) Food shopping behaviour in Scotland: the 329 
influence of relative rurality. International Journal of Consumer Studies 30, 189-201. 330 
8.  Scarpello T, Poland F, Lambert N et al. (2009) A qualitative study of the food-related 331 
experiences of rural village shop customers. J.Hum.Nutr.Diet. 22, 108-115. 332 
9.  Cummins S, Findlay A, Petticrew M et al. (2005) Healthy cities: the impact of food retail 333 
led regeneration on food access, choice and retail structure. Built Environment 31, 288-334 
301. 335 
10.  Micha R, Wallace SK, Mozaffarian D (2010) Red and processed meat consumption and 336 
risk of incident coronary heart disease, stroke, and diabetes mellitus: a systematic 337 
review and meta-analysis. Circulation 121, 2271-2283. 338 
11.  Rohrmann S, Overvad K, Bueno-de-Mesquita HB et al. (2013) Meat consumption and 339 
mortality--results from the European Prospective Investigation into Cancer and Nutrition. 340 
BMC.Med. 11, 63- 341 
12.  Oyebode O, Gordon-Dseagu V, Walker A et al. (2014) Fruit and vegetable consumption 342 
and all-cause, cancer and CVD mortality: analysis of Health Survey for England data. 343 
J.Epidemiol.Community Health 68, 856-862. 344 
13.  World Cancer Research fund / American Institute for Cancer Research (2009) Policy 345 
and action for cancer prevention. Food, nutrition, and physical activity: a global 346 
perspective.  347 
Page 13 of 25
Cambridge University Press
Public Health Nutrition
For Peer Review
14 
 
14.  de Roos B, Mavrommatis Y, Brouwer IA (2009) Long-chain n-3 polyunsaturated fatty 348 
acids: new insights into mechanisms relating to inflammation and coronary heart 349 
disease. Br.J.Pharmacol. 158, 413-428. 350 
15.  Scientific Advisory Committee on Nutrition (2011) Dietary Reference Values for Energy. 351 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/339317/S352 
ACN_Dietary_Reference_Values_for_Energy.pdf 353 
16.  Wrieden W, Barton KL, Amstrong J et al. (2006) A review of food consumption and 354 
nutrient intakes from national surveys in Scotland: comparison to the Scottish dietary 355 
targets.  356 
17.  Levin KA, Dundas R, Miller M et al. (2014) Socioeconomic and geographic inequalities 357 
in adolescent smoking: a multilevel cross-sectional study of 15 year olds in Scotland. 358 
Soc.Sci.Med. 107, 162-170. 359 
18.  Freathy P & Calderwood E (2013) The impact of internet adoption upon the shopping 360 
behaviour of island residents. Journal of Retailing and Consumer Services 20, 111-119. 361 
19.  Clarke I & Banga S (2010) The economic and social role of small stores: a review of UK 362 
evidence. The International Review of Retail, Distribution and Consumer Research 20, 363 
187-215. 364 
20.  Hospido A, Mila L, McLaren S et al. (2009) The role of seasonality in lettuce 365 
consumption: a case study of environmental and social aspects. International Journal of 366 
Life Cycle Assessment 14, 381-391. 367 
21.  Dolan C & Humphrey J (2000) Governance and trade in fresh vegetables: the impact of 368 
UK supermarkets on the African horticulture industry. Journal of Development Studies 369 
37, 147-176. 370 
22.  Tabart J, Kevers C, Pincemail J et al. (2006) Antioxidant capacity of black currant varies 371 
with organ, season, and cultivar. J.Agric.Food Chem. 54, 6271-6276. 372 
23.  Department for Environment FaRA (2014) Family Food 2013.  373 
24.  Sayer L (2005) Gender, time and inequality: Trends in women's and men's paid work, 374 
unpaid work and free time. Social Forces 84, 285-303. 375 
25.  Pateman T (2011) 2010/2011 Rural and urban areas: comparing lives using rural/urban 376 
classifications.  377 
26.  French SA, Wall M, Mitchell NR (2010) Household income differences in food sources 378 
and food items purchased. Int.J.Behav.Nutr.Phys.Act. 7, 77- 379 
27.  Ball K, Timperio AF, Crawford DA (2006) Understanding environmental influences on 380 
nutrition and physical activity behaviors: where should we look and what should we 381 
count? Int.J.Behav.Nutr.Phys.Act. 3, 33- 382 
28.  Black C, Ntani G, Kenny R et al. (2012) Variety and quality of healthy foods differ 383 
according to neighbourhood deprivation. Health Place. 18, 1292-1299. 384 
Page 14 of 25
Cambridge University Press
Public Health Nutrition
For Peer Review
15 
 
29.  Winkler E, Turrell G, Patterson C (2006) Does living in a disadvantaged area mean 385 
fewer opportunities to purchase fresh fruit and vegetables in the area? Findings from the 386 
Brisbane food study. Health Place 12, 306-319. 387 
30.  Pearce J, Hiscock R, Blakely T et al. (2008) The contextual effects of neighbourhood 388 
access to supermarkets and convenience stores on individual fruit and vegetable 389 
consumption. J.Epidemiol.Community Health 62, 198-201. 390 
31.  Cummins S & Macintyre S (1999) The location of food stores in urban areas: a case 391 
study in Glasgow. British Food Journal 101, 545-553. 392 
32.  Morland K, Wing S, Diez RA (2002) The contextual effect of the local food environment 393 
on residents' diets: the atherosclerosis risk in communities study. Am.J.Public Health 394 
92, 1761-1767. 395 
33.  Shohaimi S, Welch A, Bingham S et al. (2004) Residential area deprivation predicts fruit 396 
and vegetable consumption independently of individual educational level and 397 
occupational social class: a cross sectional population study in the Norfolk cohort of the 398 
European Prospective Investigation into Cancer (EPIC-Norfolk). J.Epidemiol.Community 399 
Health 58, 686-691. 400 
34.  Sauveplane-Stirling V, Crichton D, Tessier S et al. (2014) The food retail environment 401 
and its use in a deprived, urban area of Scotland. Public Health 128, 360-366. 402 
35.  Wrieden W & Barton KL (2015) Estimation of food and nutrient intakes from food 403 
purchase data in Scotland 2001-2012.  404 
36.  Office for National Statistics (2015) Living costs and food survey 2014. 405 
https://data.gov.uk/dataset/family_spending.  406 
Page 15 of 25
Cambridge University Press
Public Health Nutrition
For Peer Review
16 
 
Table 1. Scottish Government 6 fold Urban Rural Classification 
UR6 1 Large Urban Areas Settlements of > 125,000 people 
UR6 2 Other Urban Areas Settlements of 10,000 - 125,000 people 
UR6 3 Accessible Small Towns Settlements of 3,000 - 10,000 people;  
<30 minutes’ drive of a settlement >10,000 people 
UR6 4 Remote Small Towns Settlements of 3,000 - 10,000 people;  
>30 minutes’ drive of a settlement >10,000 people 
UR6 5 Accessible Rural Settlement of <3,000 people; 
<30 minutes’ drive of a settlement >10,000 people 
UR6 6 Remote Rural Settlement <3,000 people;  
>30 minutes’ drive of a settlement >10,000 people 
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Table 2. Household composition and deprivation status across UR6 categories.  
 UR6 1 UR6 2 UR6 3 UR6 4 UR6 5 UR6 6 P  P  
  Large urban 
areas 
Other urban 
areas 
Accessible  
small towns 
Remote 
small towns 
Accessible 
rural 
Remote  
rural 
ANOVA Linear 
trend 
Total number of households 860 909 206 110 339 152 - - 
Percentage of total households 33% 35% 8% 4% 13% 6% - - 
Total number of people 1630 1771 416 214 694 311 - - 
Number of people/household 2.5 (2.4;2.5) 2.7 (2.6;2.7) 2.7 (2.6;2.8) 2.8 (2.7;2.9) 2.7 (2.6;2.8) 2.8 (2.7;2.8) 0.001 <0.001 
Number of adults/household 1.9 (1.8;1.9) 1.9 (1.9;2.0) 2.0 (2.0;2.1) 1.9 (1.9;2.0) 2.0 (2.0;2.1) 2.0 (2.1;2.2) 0.072 0.003 
Number of children/household 0.6 (0.5;0.6) 0.7 (0.6;0.8) 0.7 (0.6;0.8) 0.8 (0.8;0.9) 0.7 (0.6;0.7) 0.7 (0.6;0.8) 0.007 0.007 
SIMD 5.1 (4.9;5.3) 5.4 (5.2;5.6) 6.2 (6.0;6.4) 5.3 (5.1;5.4) 6.3 (6.2;6.4) 5.8 (5.6;5.9) <0.001 <0.001 
Data are represented as means ± 95% CI. 
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Table 3. Average weekly expenditure on fresh* foods, fruits & vegetables and fish, and amount and number of packs of fresh foods, fruits & 
vegetables and fish bought per adult equivalent. 
 UR6 1 UR6 2 UR6 3 UR6 4 UR6 5 UR6 6 P P 
 Large urban 
areas 
Other urban 
areas 
Accessible  
small towns 
Remote small 
towns 
Accessible 
rural 
Remote rural ANOVA Linear 
trend 
Fresh foods 
Expenditure (£) 4.60 
(4.48;4.71) 
4.33 
(4.22;4.45) 
4.32 
(4.18;4.45) 
4.24 
(4.12;4.35) 
4.78 
(4.62;4.94) 
4.81 
(4.65;4.98) 
<0.001 <0.001 
Amount (kg) 2.1 
(2.1;2.2) 
2.1 
(2.1;2.2) 
2.1 
(2;2.1) 
2.2 
(2.1;2.2) 
2.3 
(2.3;2.4) 
2.4 
(2.3;2.4) 
<0.001 <0.001 
# of packs 5.0 
(4.9;5.1) 
4.6 
(4.4;4.7) 
4.5 
(4.4;4.7) 
4.5 
(4.4;4.7) 
5.0 
(4.9;5.2) 
5.0 
(4.9;5.2) 
<0.001 0.003 
Fruit & vegetables 
Expenditure (£) 3.25 
(3.17;3.32) 
3.01 
(2.94;3.08) 
3.09 
(2.99;3.19) 
3.09 
(2.99;3.19) 
3.42 
(3.31;3.53) 
3.53 
(3.4;3.65) 
<0.001 <0.001 
Amount (kg) 1.8 
(1.8;1.8) 
1.8 
(1.7;1.8) 
1.8 
(1.7;1.8) 
1.8 
(1.8;1.9) 
2.0 
(1.9;2) 
2.0 
(2;2.1) 
<0.001 <0.001 
# of packs 4.4 
(4.4;4.5) 
4.1 
(4.0;4.2) 
4.1 
(3.9;4.2) 
4.1 
(4.0;4.2) 
4.6 
(4.5;4.7) 
4.5 
(4.4;4.7) 
<0.001 <0.001 
Expenditure on fruit : vegetables 
 1 : 1.2 1 : 1.2 1 : 1.2 1 : 1.3 1 : 1.2 1 : 1.2   
Amount  fruit : vegetables bought  
 1 : 1.4 1 : 1.4 1: 1.5 1 : 1.6 1: 1.5 1 : 1.6   
Fish 
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Expenditure(£) 0.33 
(0.31;0.35) 
0.28 
(0.27;0.30) 
0.31 
(0.29;0.33) 
0.23 
(0.21;0.26) 
0.30 
(0.28;0.32) 
0.31 
(0.29;0.34) 
<0.001 0.230 
Amount (g) 33.1 
(31.4;34.8) 
28.1 
(26.9;29.4) 
31.5 
(29.1;33.9) 
24.3 
(21.9;26.6) 
31.6 
(29.7;33.4) 
31.2 
(28.7;33.6) 
<0.001   0.470 
# of packs 0.12 
(0.11;0.12) 
0.09 
(0.09;0.10) 
0.10 
(0.09;0.11) 
0.09 
(0.08;0.09) 
0.10 
(0.09;0.10) 
0.10 
(0.09;0.11) 
<0.001 0.020 
Expenditure on white fish : oily fish : shellfish : other fish 
 8 : 10 : 4 : 1 10 : 13 : 7 : 1 13 : 13 : 7 : 1 11 : 16 : 10 : 1 7 : 8 : 4 : 1 3 : 6 : 3 : 1   
Amount white fish : oily fish : shellfish : other fish bought 
 7 : 8 : 4 : 1 9 : 9 : 5 : 1 11 : 11 : 6 : 1 12 : 10 : 7 : 1 7 : 5 : 3 : 1 13 : 5 : 3 : 1   
Data are represented as means ± 95%CI. 
*
Some ‘fresh to frozen’ products were included in the analysis where freezing was considered an essential part of 
harvesting and where the nutritional quality of these foods is considered similar to the unfrozen equivalent. 
  
Page 19 of 25
Cambridge University Press
Public Health Nutrition
For Peer Review
20 
 
Table 4. Average expenditure per kg and per item of fresh* food, fruits & vegetable and fish, purchased by households across UR6 categories 
 UR6 1 UR6 2 UR6 3 UR6 4 UR6 5 UR6 6 P P 
  Large urban 
areas 
Other urban 
areas 
Accessible  
small towns 
Remote 
small towns 
Accessible 
rural 
Remote rural ANOVA Linear 
trend 
Fresh foods   
Expenditure/kg (£) 2.14 
(2.09;2.19) 
2.05 
(2.00-2.10) 
2.07 
(2.00;2.13) 
1.96 
(1.91;2.02) 
2.05 
(1.98;2.11) 
2.04 
(1.97;2.11) 
<0.001 <0.001 
Expenditure/item (£) 0.93 
(0.90;0.96) 
0.95 
(0.92;0.98) 
0.96 
(0.92;1.00) 
0.94 
(0.89;0.99) 
0.95 
(0.91;0.99) 
0.96 
(0.92;1.00) 
<0.001 <0.001 
         
Fruits & vegetables   
Expenditure/kg (£) 1.64 
(1.60;1.69) 
1.56 
(1.52;1.60) 
1.60 
(1.54;1.66) 
1.56 
(1.51;1.62) 
1.59 
(1.5;1.64) 
1.60 
(1.55;1.66) 
<0.001 <0.001 
Expenditure/item (£) 0.67 
(0.66;0.70) 
0.69 
(0.66;0.72) 
0.71 
(0.67;0.75) 
0.72 
(0.67;0.76) 
0.70 
(0.66;0.74) 
0.73 
(0.69;0.76) 
<0.001 <0.001 
         
Fish   
Expenditure/kg (£) 10.07 
(9.77;10.37) 
10.10 
(9.77;10.43) 
9.95 
(9.38;10.51) 
9.69 
(8.97;10.40) 
9.55 
(9.07;10.02) 
10.20 
(9.46;10.94) 
<0.001 <0.001 
Expenditure/item (£) 2.87 
(2.76;2.98) 
3.07 
(2.97;3.18) 
3.09 
(2.87;3.31) 
3.02 
(2.87;3.16) 
3.07 
(2.90;3.23) 
3.10 
(2.88;3.31) 
<0.001 <0.001 
Data are represented as means ± 95%CI. 
*
Some ‘fresh to frozen’ products were included in the analysis where freezing was considered an essential part of 
harvesting and where the nutritional quality of these foods is considered similar to the unfrozen equivalent. 
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Table 5. Expenditure on fresh* foods, fruits & vegetables and fish per shop type 
 UR6 1 UR6 2 UR6 3 UR6 4 UR6 5 UR6 6 P 
  Large 
urban 
areas 
Other 
urban 
areas 
Accessible  
small towns 
Remote 
small towns 
Accessible 
rural 
Remote rural 
ANOVA 
Expenditure on fresh foods per shop type (% of total)  
Major supermarket brands 80.4% 76.2% 73.1% 77.0% 75.0% 74.3% 0.153 
Internet (major supermarket brands) 3.5% 3.8% 7.0% 5.1% 7.9% 8.0% 0.001 
Discount supermarkets 11.1% 13.9% 13.9% 12.0% 12.6% 11.1% 0.079 
Corner shops/local shops 4.8% 5.8% 5.8% 5.8% 4.3% 6.3% 0.531 
Other shops 0.3% 0.2% 0.3% 0.2% 0.2% 0.2% 0.269 
        
Expenditure on fruits & vegetables per shop type (% of total)  
Major supermarket brands 83.8% 79.0% 75.2% 77.1% 77.9% 76.4% 0.059 
Internet (major supermarket brands) 3.4% 4.1% 6.9% 4.9% 7.7% 8.6% <0.001 
Discount supermarkets 
9.8% 13.1% 13.8% 11.9% 12.4% 10.9% 
0.127 
 
Corner shops/local shops 2.9% 3.7% 3.9% 6.0% 1.9% 3.9% 0.250 
    Greengrocer/Fruiterer 0.4% 0.3% 0.7% 1.8% 0.7% 0.2% 0.197 
Other shops 0.2% 0.1% 0.2% 0.1% 0.1% 0.1% 0.141 
        
Expenditure on fish per shop type (% of total)  
Major supermarket brands 78.6% 73.2% 69.1% 73.8% 74.7% 68.0% 0.645 
Internet (major supermarket brands) 3.1% 2.2% 9.5% 2.7% 5.6% 6.1% 0.190 
Discount supermarkets 9.4% 12.0% 9.6% 17.2% 10.7% 10.5% 0.183 
Corner shops/local shops 8.6% 12.0% 11.8% 6.3% 8.9% 14.9% 0.593 
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    Fish monger 3.7% 7.7% 9.0% 3.3% 5.5% 12.0% 0.769 
Other shops 0.3% 0.5% 0.1% 0.1% 0.1% 0.4% 0.751 
        
Major supermarket brands (ASDA, Co-op, Morrisons, Mark and Spencer, Sainsbury’s, Tesco and Waitrose), internet major supermarket brands, discount 
supermarkets (Aldi, Costco, Lidl and Iceland), corner shops and other local shops (Best One, Budgens, Costcutter, FarmFoods, Londis, Mace, Nisa Today, 
newsagents, off-licence shops, butcher, bakery, fish monger, One stop, Premier Stores, Tesco metro, Sainsbury’s local, Market stalls and Spar) and other 
shops (all stores that sell non-food as a main product). *Some ‘fresh to frozen’ products were included in the analysis where freezing was considered an 
essential part of harvesting and where the nutritional quality of these foods is considered similar to the unfrozen equivalent. 
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Figure legends 
 
 
Figure 1. Average weekly expenditure (£ per adult equivalent) on fresh foods (A), fruits & 
vegetables (B) and fish (C) per adult equivalent during winter, spring, summer and autumn. 
 
Figure 2. Average weekly amount (kg per adult equivalent) of fresh foods (A), fruits & vegetables 
(B) and fish (C) bought per adult equivalent during winter, spring, summer and autumn. 
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